We consider mathematical models describing the pseudo-education of robots and the emotions of robots arising as a result of continuous impact. The article investigates the hypothesis of possibility to decompose the total pseudo-education of robots into a sum of positive and negative components. We formulate and prove the theorem on the necessary and sufficient conditions to decompose the total positive pseudo-education of an unforgiving robot into the sum of positive pseudo-education and negative pseudo-education. We show that the considered hypothesis is not true for evenly-forgetful robots. The article describes ways to determine unforgiving and not unforgiving robots.
Introduction
The papers [1, 2, 3, 4] describe the mathematical models to calculate the pseudoeducation of a robot, formed by both continuous impact on the robot by events and emotions of the robot arising as a result of the impact:
where i is a number of the event that impacts on the robot and generates an elementary pseudo-education r i of the robot, R i is the total pseudo-education of the robot obtained as a result of the impact on the robot of i-th event, Θ i is a memory coefficient characterizing the fraction of the previous total pseudo-education that the robot remembers at the time when the i-th event impacts on the robot, Θ i ∈ [0; 1). Let us formulate the hypotheses that the pseudo-education of a robot can be represented in the form R i = R 
where r
is a memory coefficient of the positive perception, Θ − ∈ [0; 1) is a memory coefficient of the negative perception.
According to the paper [3] , a robot is called unforgiving, if the condition Θ − > Θ + holds, and a robot is called not unforgiving, if Θ − < Θ + .
Model Description
Let us describe the model to determine whether a robot is unforgiving or not. It is easy to see that the condition r 
Let r
and R i can be represented in the form
Let us give the definitions. A positive perception part of pseudo-education of the robot is a parameter Θ + satisfying the following formula:
and a negative perception part of pseudo-education of the robot is a parameter Θ + satisfying the following formula:
Research of the Model
Consider the following case. The total perception is positive, but the robot still pays attention to negative perception.
Prove the theorem that connects the parameters q + , q − , when Θ − > Θ + and the inequality R i > 0 holds. Theorem 1. Let the total pseudo-education be greater than zero. Then the modulus of negative pseudo-education part is less than the modulus of positive pseudo-education part if and only if the following inequality holds:
Proof.
Necessity. Consider a robot with the general positive pseudo-education, i.e. R i > 0, then the formula (4) implies that
For i → ∞, taking into account that Θ + ∈ [0; 1) and Θ − ∈ [0; 1), we have the inequality
Therefore, if the total pseudo-education of a robot is greater than zero, then the modulus of the negative pseudo-education part is less than the modulus of the positive pseudo-education part.
Sufficiency. Consider decomposition of the pseudo-education of a robot, described by the formula (4), which implies that the parameter q + is the following:
Note that the following inequality holds: q
This inequality implies that R i can be represented as
i → ∞ the numerator of the fraction tends to zero, because Θ + ∈ [0; 1) and Θ − ∈ [0; 1), i.e. R i > 0. This completes the proof.
It is easy to see that within the framework of the hypothesis for several pseudoeducational events, starting with the first one, the following equations are true:
Unknown parameters in the system are q, Θ, q + , Θ + , q − , Θ − . For n = 6 the system takes the form:
Let us investigate the solution of this system. Obviously, unknown parameters must satisfy the following conditions:
The solution of the system found by Mathematica [6] does not satisfy the conditions (7). Therefore, the hypothesis for six events is not true.
Similarly, the solutions of the system for n = 5
and the coefficients Θ, which take values from the set {0, 0.05, 0.1, . . . , 0.95}, also do not satisfy the conditions (7). Solutions of the system for n = 4
and the coefficients Θ and Θ + , which take values from the set {0, 0.05, 0.1, . . . , 0.95}, also do not satisfy the conditions (7).
Also, the solutions of the system for n = 3
and the coefficients Θ, Θ + and Θ − , which take values from the set {0, 0.05, 0.1, . . . , 0.95}, do not satisfy the conditions (7).
Therefore, for evenly-forgetting robots, the hypothesis of the decomposition of pseudoeducation into a sum of the positive perception part and the negative perception part is not true.
However, for unevenly-forgetting robots, the hypothesis may be true. Consider examples of such robots.
Let the robot be not unforgiving with characteristics given in Table 1 . Table 1 Values of not unforgiving robot parameters Parameters q
The total pseudo-education R i for values from the Table 1 is given in Fig. 1 . Table 2 gives characteristics of the unforgiving robot.
Table 2
Values of the unforgiving robot parameters Parameters q The total pseudo-education R i for values from the Table 2 is given in Fig. 2 . 
Conclusion
The paper shows that the hypothesis of the decomposition of pseudo-education into positive and negative components is not true for evenly-forgetful robots, but for not evenlyforgetful robots this hypothesis is true.
Also, for not evenly-forgetful robots we can determine whether a robot is unforgiving or not, when the total pseudo-education is positive.
